Kinetic analyses as a critical parameter in defining the side population (SP) phenotype.
The side population (SP) phenotype has been reported as a method to identify hematopoietic stem cells in the bone marrow based upon differential staining with the fluorescent dye, Hoechst 33342. This technique has drawn great interest in the stem cell community, as it may provide a simple approach to the enrichment of progenitor cells from a variety of normal and malignant tissues. The frequency of these cells and their performance in functional assays has varied considerably within the literature. To investigate mechanisms that may contribute to the SP phenotype, we measured the fluorescence emission of Hoechst-stained bone marrow cells as a function of both time and dye concentration using a custom flow cytometer and data acquisition software. These measurements demonstrate that all nucleated cells within the bone marrow undergo an identical staining pattern at varying rates, even under conditions previously reported to abrogate the SP. Therefore, the SP phenotype is not unique to stem cells, but rather represents a transient feature of marrow cells exposed to Hoechst 33342 for varying amounts of time. We propose that heterogeneity of SP-defined populations may be a consequence of the rate at which differing cell populations accumulate Hoechst 33342. Further, we suggest that dye uptake kinetics will likely be an important factor for optimal use of Hoechst 33342 in isolating stem cells.